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' Water Desalination: A Global Problem Construct Biomimetic Inorganic Peptide Channels

;"":' | by Liquid-State ALD Nanofabrication

Half the world’s population will soon lack clean water:
B causes international tension, public health crises
B water problems linked to energy problems
‘ B desalination by Reverse Osmosis membranes is expensive and produces
unhealthy sterile water

Peptide LP-ALD H,C ALD to reduce
pore size
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groups was found to be important for desalination

Innovative Approach to Designer Membranes: Discover starting from sel-assembled

mesoporous silica

Rules for Water Filtration in Nature’s Membranes
Biological Channel A Develop New Platforms to Measure lon Transport

Fast selective transport
of H,0

Bio-inspired Experiment &
design Engineering

N 5‘ Approach
A e Couple molecular theory + experiment.
¥a " ? Theory to predict rules (structure vs. function).

Experiment to validate predictions.

e, Engineering to construct nanoporous structures.
A

Another choice for nanochannel:

hydrophilic titanate nanotube =

walter enters spontancously, casy-
to-tune surface chemistry

Mesoporous silica are
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chemically tuned nanopores,
® Single nanotube-based device using hydrophilic titanate

A p p roa Ch SEM image of a device being nanotube

fabricated by FIB

Molecular Mechanisms for Select lon Filtration

Dense dipoles on biological channel walls:

“Unusual” Aqueous System Found within Nanopores
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pH. Flat silica surface (dotted line) has isoelectric nominal pore size (nm)
(zero surface charge) point at pH=2~3. This point
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Biology = Inorganic Nanostructures
Molecular Modeling =~ Molecular Synthesis

W(R) (kcal/mol)

e Structural motifs in Publications = L eung & Rempe JCTN (2009)
literature incorrect ® Varma & Rempe BJ (2007) = Singh, Brinker, et al JCP (2009)
e Low pK only on ® Jiang, Brinker et al. JACS (2007) = Lorenz, Rempe et al JCTN (2009)
) ® Varma, Sabo & Rempe JMB (2008) = Brinker et al Nature Mat (2009)
strained surfaces ® Varma & Rempe JACS (2008) ® Leung, et al Science (submitted)

® Leung JACS (2008)
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